The primary aim of this study is to assess the actual impact of healthcare public financing on population health status, while controlling for other non-financial health determinants. There are plenty of heterogeneous studies dealing with the negative or positive effects of different products consumption (e.g. sugar, alcohol, tobacco, fruits, vegetables, etc.) on people's health. Starting from the relevant ones, we kept for our models those non-financial variables with public available data, used as control variables. After performing variable selection, we ranked the actual impact of different public expenditures categories on health status change, using simple and multiple regression fixed-effects techniques on a panel dataset regarding the European members of OECD (ranging from 1970 to 2014).
Introduction
The insurance of a population's health status currently represents an important challenge for public authorities since its determining factors act with increased pressure. Against this backdrop, the increase in the effectiveness of health policies is a necessity and a sensitive aspect connected to the public financing of health. According to OECD (2013) , the financial factor is a major drive for the population's health status alongside other social, economic or environmental factors. In order to increase the efficiency of using the public financial resources available for health it is mandatory to take into consideration the potential lessons taught by other countries' experience.
When faced with budgetary constraints, public authorities must determine the increase of overall efficiency instead of increasing the amounts allocated, thus reducing the budgetary effort without affecting the quality of the healthcare activities, especially in the context of the recent economic and financial crisis. Thus, due to the contracting of budgetary incomes during crisis, a trend to reduce the budgetary allocations for healthcare came into shape with low-income states even facing sub-financing in this field. At the same time, additional measures were taken, such as the encouragement of collateral private insurance or introduction or extension of certain user charges. The need to keep under control the budgetary deficits through the compression of public expenditure led in some cases to the adjustment through reduction of financed medical packages, which may have medium and long-term negative effects on the population's health and life quality. In this context, it is required to reshape the public healthcare policy decisions and the experience drawn by other countries may represent a favorable anchor for their validation.
In this regard, our paper aims to analyze the real impact of healthcare financing in European members of OECD on the healthcare status, characterized by life expectancy. Apart from the financial variables (HE), we used non-financial control variables (NONMDH) and we attempted to hierarchize the impact of various expenditure related to healthcare on the dependent variable. The results obtained were correlated with the situation of health financing and the consumption behaviors in Romania and offer certain valuable lessons that public decision-makers could take into consideration when shaping future public health policies. The final part of the paper presents a set of recommendations of public policy formulated in compliance with the study results.
The data used for the analysis have as a source the OECD database, which reports the size of the public health financing within the given classification. Thus, health expenditure include curative and rehabilitative care (inpatient, day and outpatient), homebased curative and rehabilitative care, long-term care, ancillary (auxiliary) services 1 , medical goods, preventive care, governance, and health system and financing administration. The data used took into consideration the European OECD countries in different periods, according to the datasets' availability (ranging from 1970 to 2014, with some differences for different models used, see Table 2 ).
The main conclusion of the paper shows that the medical prevention financing, alongside with auxiliary services have a major impact on the improvement of population's health with a direct impact on life expectancy, suggesting the need for their consolidation. On the other hand, the sugar consumption negatively and more strongly influences life expectancy than alcohol consumption, a fact which suggests that the attention and increase in the intensity of public efforts should be focused on its decrease.
The paper is structured as follows: section 1 contains a brief introduction, section 2 includes the literature review, section 3 focuses on data and methodology, section 4 has empirical findings and discussions, section 5 analyses the pattern of healthcare financing and consumption in Romania and synthesizes some key lessons for policy-makers. The last section comprises the conclusions.
Literature review
The issue of the drivers of population's health is frequently tackled in the literature, mainly focusing on the causes and factors that influence its evolution in different countries or groups of countries (Or, 2000; Hollingsworth and Spinks, 2005 ; Mohan and Mirmirani, 2007; López-Casasnovas and Soley-Bori, 2014). According to the World Health Organization, the determining factors of population's health are distributed on three main tiers: the social and economic environment where the people live, the physical and personal environment of their life, and their features and behavior. In other words, the context in which the life of persons goes on also represents the explanatory factor of their health, including their social status, income, education, physical background, social integration, genetic aspects, gender, etc. At the same time, the structure, diversity and quality of health services constitute a major impact factor on the population's health status and their public or private financing plays a vital role.
The scientific interests in insuring and financing health services start from the premise that people inherently need these social goods and their supply is a legal obligation of public authorities. First and foremost, there is the problem of choosing between public and private financing of health services with the debate regarding the effects of coverage degree of services, equality, effectiveness or the impact on the life quality of the beneficiaries.
Hence, the studies conducted on some countries where health financing was commonly delegated to the public authorities (whole public financing of health services -Sampath and Wilson, 2012) conclude that this approach favored and supported a large coverage of services. Concurrently, this approach allowed the avoidance of inequalities in the case of low-income persons if financing had been private. These studies suggest that health policy should firstly focus on the public financing of a basic package of medical services intended for universal access. This package may be combined with private optional health insurance, provided that inequalities between social groups with different incomes are not created or stimulated. It is admitted that the state is always able to finance entirely healthcare even if one can ascertain that the real financing base (GDP size) differs significantly among states. The difficulties faced by low-income states in the management of health services and the discrepancies compared to the states with higher revenues highlighted the need for a global approach of the healthcare issue. Thus, the possibility to finance healthcare publicly through a global fund can be discussed, especially since the European Union is aware of the need to organically and integrally tackle the social problems in general (Ooms and Hammonds, 2014) . For Romania, the issue of health financing is all the more important as OECD highlighted that for 2015 there was a strong contrast with regard to this issue among its member states also belonging to the EU and the rest of the countries included in the analysis.
Even if both groups of countries registered in the years before the crisis a similar trend regarding the increase in healthcare expenditure, the EU-member OECD states (namely Greece, Portugal or Italy) turned to more consistent decreases of health financing with few possibilities to come back to the initial level in a short period of time (OECD, 2015) . Romania is in a similar situation as the OECD countries since the public financing of healthcare is prevalent (an average of 75% of the total), which creates a direct relationship between the functioning of health services (and implicitly their results) and the trend of their budgetary financing.
Aside from the quantitative aspect of global financing of health services, the problem of the efficiency of the above-mentioned expenditure is still significant. In a study on the performance of health services in the USA from the perspective of their expenses, Berwick and Hackbarth (2012) noticed that at least 1/3 of the resources used represent a loss whose elimination could support both the sustainability of Medicare and Medicaid expenditure and their stabilization, given that their increase of up to 20% of GDP is forecasted for the year 2020. The questionable performance of these budgetary health allocations in different systems is considered in other studies notorious and frequent (Self and Grabowski, 2003; Medeiros and Schwierz, 2015) since it also highlights the hardships of their assessment (Anderson and Hussey, 2001 ). When studying the efficiency of public health expenditure, other papers extend the research to 191 states (Tandon et al., 2000) and conclude that it is possible to improve the health services' performance without the increase of financial grants because all the states under analysis have usable maneuvering space. The same conclusion is also supported by the Organisation for Economic Co-operation and Development (OECD, 2010) which shows that the use of maneuvering space available in its member states in order to increase the efficiency of health expenditure would allow an average increase in life expectancy at birth by two years while the 10% increase in the financial allocations would rise this indicator with only 3 to 4 months.
On the other hand, the literature review has studies that aimed to test the intensity of the relationship between GDP and health expenses (Carrion-i-Silvestre, 2005), respectively of the relationship between health expenditure and life expectancy (Kelley, 2007 ; Ke, Saksenaa and Holly, 2011). These show that there are clear discrepancies between the developed countries and the developing ones, also justified by the lower efficiency of the use of financial funds in the second group of states, which questions the effects of targeted public policy measures, as is the case of Romania where there is the trend of increasing budgetary allocations. Other studies focused on the different impact of health financing on life expectancy, for instance in relation to gender, suggest that experts 'should not just use indicators such as national spending for healthcare as the share of society's total wealth (i.e. as % of GDP) or public funding as the share of (i.e. the percentage of) national spending on healthcare' (Asiskovitch, 2010) . In accordance with these findings, we decided to include in the modelling both the total health financing expenditure and its components differentiated according to the goal perceived (auxiliary, preventive and so on, according to the official OECD ranking).
Apart from the study of the effects of public health financing as its economic drive, one can identify in the literature studies that focus on the social determinants of the population's healthcare status reflected in life expectancy. These prove that while the level of incomes, education and use of medical services (including the prevention ones) positively influence this indicator, an inadequate life style (which comprises of alcohol and tobacco consumption for instance) act in the opposite way, each of them having a different intensity for women and men (Joumard et al., 2008) .
The consumption of fruits and vegetables is promoted as a universal remedy for health status, its benefits being indisputable (Slavin and Lloyd, 2012) . The studies conducted prove the dependence relationship between severe illnesses such as heart disease, stroke, and some cancers and harmful life and consumption habits such as lack of physical training, getting nutrients especially from fast-food products, fats, sugars, etc. At the same time, it is confirmed that a high consumption of fruits, vegetables and generally, 'healthy products' (i.e. whole wheat bread) positively influences health status (James et al., 1997) . There are also studies in the literature that present a direct relationship between morbidity and/or mortality levels and the quality of the diet according to age, sex, occupation and income level (Darmon and Drewnowski, 2008) .
The non-financial variables used mainly as control variables in our study appeared constantly in research whose scientific aim was focused on health determinants. Thus, in 1972 sugar was already treated like 'pure, white and deadly' (Yudkin, 2013) while quantitative studies used as a variable its consumption (Cochrane, Leger and Moore, 1978) . These scientific approaches can be found in different studies focusing on sugar supply and sugar consumption/intake.
Regarding the coverage area of these studies, it can be noticed that in most of the cases, the sample of countries targeted refers to developed economies of the OECD countries, a trend which is also fueled by the data availability needed for the study.
On the other hand, there are very few studies that deal with the less developed countries, among which we can mention those belonging to Rajkumar and Swaroop (2008) , Ke, Saksenaa and Holly (2011), or Elmi and Sadeghi (2012).
Data and methodology

The panel model -a general approach
The panel data model is described through some restrictions such as parameter homogeneity (), for all i,t, applied to the general model (equation 1), resulting in a linear model pooling all the data across i and t (equation 2). To model individual heterogeneity, the error term has two separate components (one of which is specific to the individual) and doesn't change over time (equation 3). In the case of fixed or random effects models: the estimation depends on the properties of the error component, which may be either uncorrelated with the regressors (random effects model) or correlated (fixed effects, within or least squares dummy variables model).
Reported at our variables, x it (independent variables) is delimited in two major classes: Health Expenditure (HE) and Non-Medical Determinants of Health (NMDH), while y it , (the dependent variable) is represented by EVIETOTEA (Life expectancy of total population at birth).
Model definition, variable explanation and hypotheses
The aim of our study is to examine the relationship between the main determinants of population health status (e.g. health expenditures), using as control variables some non-medical determinants (such as alcohol and sugar consumption) and life expectancy of the total population at birth in European OECD countries 2 . Expenditures used in our econometric models are total expenditures (private and public) in one model or some categories of government expenditures in others, the general model being described in equation 4. Non-Medical Determinants of Health (NMDH) used in the model as control variables are: ACOLALCT -Alcohol consumption, FOODTFAT -Total fat supply, FOODPROT -Total protein supply, FOODSUCR -Sugar supply, FOODFRUI -Fruits supply, FOODVEGG -Vegetables supply.
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The model codification for data is presented in Table 1 . Note: *due to collinearity assumption, only some variables appear in the models.
Source: Authors' computations
The variables are coded in the econometric models with the codification used by the OECD.Stat Database, i.e. for the first independent variable 'current expenditure on health for all functions, financed by all financing schemes, both governmental and private, and provided by all providers' the codification is HFTOT (Table 1 , column 1 -Variable name). The explanation of the variables can be found in Table 1 , column 2 -Variable explanation, for the latest example being 'Current expenditure on health, all functions, all financing schemes (Government schemes and Private expenditure), all providers'. The measurement for the variables included in the model is presented in Table 1 , column 3 -Measure, for our example the measurement being 'Share of GDP'.
Starting from the well-known structure of health expenditure, as different categories of expenses appear in the official reports from OECD, we would like to rank their impact on life expectancy based on the statistical regression. As such, we developed four models.
The first model identifies the effects of 'Current expenditure on health for all functions, financed by all financing schemes, both governmental and private, and provided by all providers' (HFTOT) on 'Life expectancy of total population at birth' (EVI-ETOTEA). The null hypothesis is: The third model intends to check the influence of 'public health expenditure categories' (HC1 to HC7) on 'life expectancy of total population at birth' (EVIETOTEA). The null hypothesis is: H0.3 (H0 for model 3) -'Current expenditures on health' (different public expenditures by types, government schemes and compulsory contributory health care financing schemes -HC1 to HC7) have no influence on 'life expectancy of total population at birth' (EVIETOTEA).
The fourth model checks the same null hypothesis, but uses as control variables the same Non-Medical Determinants of Health, as in the second model.
H0 (for model 4) -'Current expenditures on health' (different public expenditures
by types, government schemes and compulsory contributory health care financing schemes -HC1 to HC7) and 'Non-Medical Determinants of Health' (NMDH -sugar, alcohol, fruits, vegetables) have no influence on 'Life expectancy of total population at birth' (EVIETOTEA).
Database description, model assumptions
Database description
The database used in our analysis is described in Table 2 . 
Regression diagnostics with panel data
We used {car} package (Fox and Weisberg, 2011) in Rstudio (R Development Core Team, 2011) to identify outliers, so we controlled for the unusual and influential data by removing them from datasets. We used {lmtest} package (Zeileis and Hothorn, 2002; Zeileis, 2006) to test the presence of heteroscedasticity. The Pearson's correlation matrix suggests no problems regarding correlations between dependent variables in all three models. We have found that the homoscedasticity assumption is violated in all models, so we decided to use robust standard errors for reporting the results. Using the approach suggested by Zuur, Ieno and Elphick (2010), our final VIF's suggests no problems with multicollinearity (all the VIF's are below 2). We used Hausman test from package {plm} to decide which model fits best the data (see Table 3 ). Based on Hausman test results, we conclude that individual effects are significantly correlated with at least one of the regressors in the models and thus the random effect could be problematic. Therefore, we should choose the fixed effect model rather than the random effect. Table 4 shows the models' empirical results. We have found that total health expenditures (public and private) have a positive effect on life expectancy (H0 is rejected for both model no. 1 and model no. 2), our study results being in line with other studies on this topic using different data (Kim and Lane, 2013; Deshpande, Kumar and Ramaswami, 2014 ). An increase with one percent in 'Current expenditure on health as GDP proportion', on average per Country, raise the life expectancy with 1.732*** (± 0.006) years. Adding more independent variables (Non-Medical Determinants of Health), the life expectancy value rises, on average, with 1.3352*** (± 0.00623) units, at the .05 significance level, holding all other variables constant.
Empirical findings and discussions
In the second model, alcohol consumption (the raise with one liter per capita, on average per country) and sugar consumption (the raise with one kilo per capita per year, on average per country) diminished the life expectancy with -0.0950* (± 0.0552), and -0.0439*** (0.0100) units, respectively, at the 1 and at the .05 significance level, holding all other variables constant.
The public health expenditures by type also have a positive effect on life expectancy, both null hypotheses (for the third and fourth model) being rejected. Expendi-tures related to auxiliary (ancillary) services, coded HC4, also appear to have a high impact. The raise with one percent in this type of health expenditure services increases the life expectancy by 6.6695*** (±1.4266) units. Adding the control variables, the positive impact is estimated at 4.1325*** (±0.4738) years at the .05 significance level, holding all other variables constant. Another category with large positive effect on life expectancy is health expenditure on preventive care (HC6). The raise with one percent in this type of expenditure affects positively the duration of life with 4.5085*** (±1.4415), at the .05 significance level, holding all other variables constant.
Regarding the Non-Medical Determinants of Health, the alcohol consumption appears to have a higher influence when used as a control variable in the fourth model, along with public expenditures by types. The increasing of consumption with one liter per capita, on average per country, reduces the life duration by 0.6088*** (±0.1690) units. Sugar consumption (one more Kilo per capita per year) diminishes the life expectancy with 0.0273** (±0.0125). With regard to normality of the data, the usage {boot} package in R results implementing R=10000 iterations, shows very low bias in the reported results.
The pattern of healthcare financing and consumption in Romania.
Key lessons for policy-makers
The health financing in Romania knew a sinuous evolution during the 2003-2012 period, as the Table 5 and Figure 1 show; the weight of each category analyzed in the GDP registered different changes from one category to the other. We can observe the existence of different trends by categories, respectively from one period to another, without the existence of a global financing pattern for healthcare. It turns out that the highest weights belonged to the financing of HC11HC21 -Inpatient curative and rehabilitative care (with values between 1.84 and 2.35, respectively and average of 2.02), followed by HC5 -Medical goods (values between 1.10 and 1.70, respectively and average of 1.46) ( Table 5 and Figure 1 ). The activities that refer to the performance of the medical act (care of the sick people) were mainly financed, while the prevention activities HC6 (Preventive care) benefited from reduced financing (values between 0.27 and 0.46, respectively an average of 0.35). This approach comes in contradiction with the results of our study, which confirm the existence of a strong and positive impact of prevention expenditure on life expectancy. Hence, the results obtained suggest the need for a short-time shift in health financing, with a much ample focus on this category of public expenditure.
As for alcohol consumption, Romania ranks third in relation to the other countries studied (Figure 2) , above the EU average of 9.9 liters (of pure alcohol, projected estimates, 15+ years of age), with an estimated intake of 12.9 liters (of pure alcohol, projected estimates, 15+ years of age) in 2015, being outdone only by the Czech Republic and Lithuania (14.1 liters, respectively 16.2 liters). In relation to the study conducted, the increase in alcohol consumption has a major impact on shortening the length of life expectancy. The negative effects are much higher in the case of countries exceeding the average, such as in the case of Romania, and emergency counteracting measures should to be adopted.
As far as vegetable consumption is concerned (quantified as a percentage of vegetables consumed at least once a day) we ascertain that Romania occupies the last place in relation to the other countries (Figure 3) , with a value of 29.6%. This percentage is smaller by 20 units than the EU average and respectively 2.68 times smaller than that in Belgium, which registers the maximum average in the UE of 78.5 units, which is worrying. In developed countries such as Italy, Greece, United Kingdom and Belgium, the percentage of people consuming fruits at least once a day is between 61.9 and 78.5. Related to the non-financial variable percentage of fruits consumed at least once a day (Figure 4) , we notice that for the year 2014, Romania also ranks last in the EU, with a value of only 28.8, in comparison with the average of 52.68. In developed countries such as the United Kingdom, Spain, Italy, and Portugal, the percentage of persons consuming fruits at least once a day is up to 2.5 higher, reaching 60-70%.
Our study attests the importance of fruits and vegetables consumption as having a significant positive impact on the population's health state, respectively on the increase in life expectancy. When associated with the fact that usually a low consumption of fruits and vegetables is linked to an unhealthy consumption of fast-food products (Darmon and Drewnosky, 2008) , we believe that the authorities' intervention in the support of 'healthy' consumption habits is urgent. Our study attests the importance of fruits and vegetables consumption as having a significant positive impact on the population's health state, respectively on the increase in life expectancy. When associated with the fact that usually a low consumption of fruits and vegetables is linked to an unhealthy consumption of fast-food products (Darmon and Drewnosky, 2008) , we believe that the authorities' intervention in the support of 'healthy' consumption habits is urgent.
From the perspective of shifts in public policies, as the results of our study also indicate, the financing of healthcare positively influences the population's health status and the increase in the amount of resources granted is associated to the increase in life expectancy. For Romania, many studies mention both a precarious financing and deficiencies in the allocation technique, all of these against the backdrop of a vicious management (Vlădescu and Astărăstoae, 2012; Vlădescu et al., 2016) . In line with our evidence and findings, the main recommendations of public policy are:
-stabilization of health financing by legally enforcing a minimal level, taking into account that in Romania healthcare is chronically under-financed, with expenditure 3 times smaller than the EU average (according to Vlădescu et al., 2016 , Romania allocates 988 USD/capita unlike the EU average of 3,379 USD/capita);
-rethinking the prioritization of healthcare expenditure categories, by increasing the weight of those regarding preventive care; -a rigorous monitoring of public procurement, as a basis for increasing the allocative efficiency of resources used; -introducing user charges to increase the patients' responsibility; -financing public campaigns to assess the population's health status and early health education programs; -encouraging, through public campaigns of promotion and events, the direct meetings between farmers and consumers or the temporary subsidizing (to create healthy habits) of the consumption of biological, ecological produce or super foods; -stimulating the consumption of products beneficial for health (fruits and vegetables) through state-financed campaigns, fiscal incentives or other financial instruments.
Secondly, by taking into account the results of our study regarding the impact of non-financial variables and realities in Romania on the life and consumption habits of people, the main fields and additional measures that policy-makers in Romania should take into consideration are:
-strengthening the campaigns directed towards alcohol/tobacco consumption and the limitation of their consumption in various locations/spaces, without any exception; -providing specialized assistance to the persons addicted to alcohol/tobacco consumption; -initiating public campaigns of awareness of the negative consequences of sugar or added sugar products consumption; -improving the product labelling so that the information immediately available to the potential client/consumer should signal the presence of risk factors; -stimulating the shift towards the 'green', environmentally friendly infrastructure.
Finally, other additional public policy measures may have in view the organization of the medical system and its specific activities, mainly through:
-stimulating the competition between public sanitary units or between these and the private ones; -making the sanitary institutional system responsible for the beneficiary of services by introducing the evaluation of the physician and the medical institution by the patient; -continuing the decentralization of medical services.
Conclusions
The main conclusion of this paper is that population health status and life expectancy strongly depend primarily on financing health care (the null hypotheses for model no. 1 to model no. 4 are rejected) and people's consumption habits (the null hypotheses for model no. 2 and model no. 4 are rejected).
